VIP differentially activates beta2 integrins, CR1, and matrix metalloproteinase-9 in human monocytes through cAMP/PKA, EPAC, and PI-3K signaling pathways via VIP receptor type 1 and FPRL1.
The neuropeptide vasoactive intestinal peptide (VIP) regulates the exocytosis of secretory granules in a wide variety of cells of neuronal and non-neuronal origin. In human monocytes, we show that the proinflammatory effects of VIP are associated with stimulation of exocytosis of secretory vesicles as well as tertiary (gelatinase) granules with, respectively, up-regulation of the membrane expression of the beta2 integrin CD11b, the complement receptor 1 (CD35), and the matrix metalloproteinase-9 (MMP-9). Using the low-affinity formyl peptide receptor-like 1 (FPRL1) antagonist Trp-Arg-Trp-Trp-Trp-Trp (WRW4) and the exchange protein directly activated by cAMP (EPAC)-specific compound 8CPT-2Me-cAMP and measuring the expression of Rap1 GTPase-activating protein as an indicator of EPAC activation, we found that the proinflammatory effect of VIP is mediated via the specific G protein-coupled receptor VIP/pituitary adenylate cyclase-activating protein (VPAC1) receptor as well as via FPRL1: VIP/VPAC1 interaction is associated with a cAMP increase and activation of a cAMP/p38 MAPK pathway, which regulates MMP-9, CD35, and CD11b exocytosis, and a cAMP/EPAC/PI-3K/ERK pathway, which regulates CD11b expression; VIP/FPRL1 interaction results in cAMP-independent PI-3K/ERK activation with downstream integrin up-regulation. In FPRL1-transfected Chinese hamster ovary-K1 cells lacking VPAC1, VIP exposure also resulted in PI-3K/ERK activation. Thus, the proinflammatory effects of VIP lie behind different receptor interactions and multiple signaling pathways, including cAMP/protein kinase A, cAMP/EPAC-dependent pathways, as well as a cAMP-independent pathway, which differentially regulates p38 and ERK MAPK and exocytosis of secretory vesicles and granules.